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Discussion
The first description of the epigastric pain reproduction test showed that this pain could be reproduced by weak acid in the lower oesophagus but not in every patient with a duodenal ulcer (Earlam, 1970) . This study was undertaken to analyse the quantitative aspects of the test and to investigate further those in whom it was negative. It has now been shown that all patients with duodenal ulceration awoken by epigastric pain in the four weeks before the test had a positive reaction (mean 37 ml) and that the test must not be considered negative until at least 125 ml 0 1 N HC1 has been perfused into the lower oesophagus. The classification of epigastric pain according to when it last occurred at night is admittedly a crude method of assessing when severe pain last occurred, but it is taken as the best objective measurement of this autonomic pain available at the moment. It is not necessary for a patient to be awoken at night before having a positive pain reproduction test, so the use of night pain as the sole indication of the severity of duodenal ulcer pain is obviously limited.
The reliability of the test, when epigastric pain had been present recently, together with the further experiments to neutralize acid in the stomach and show that the gastric mucosa is insensitive to acid are considered further evidence to suggest that the epigastric pain of duodenal ulceration arises from the lower oesophagus. When night pain is used as an indication of when the pain was last severe there is no really clear correlation between pain and the amount of acid needed to reproduce it. This discrepancy could be caused by inherently different sensitivities of the lower oesophagus to this stimulus. There is, however, some evidence to suggest that patients with a duodenal ulcer but without epigastric pain have a more competent gastrooesophageal junction than those with such pain and since it would be more capable of protecting the lower oesophageal mucosa from the effects of gastric reflux (Earlam, 1971) .
For a long time it has been known that the severity of duodenal ulcer symptoms does not necessarily depend on the radiological appearances of the duodenum. If the epigastric pain of duodenal ulceration arises from the lower oesophagus and not the ulcer itself some of the incongruities of these symptoms would disappear and patients could be assessed more accurately for medical or surgical treatment.
I would like to thank the physicians and surgeons in charge of these patients at The London Hospital and Mile End Hospital for permission to perform these studies and the patients themselves for their co-operation. Fredrickson et al. (1967) ) is a dominantly inherited condition characterized by an increased concentration of serum betalipoprotein and cholesterol; triglyceride levels are usually normal. It is associated with an increased risk of ischaemic heart disease in early adult life (Slack, 1969) . It is not yet known whether treatment that lowers serum cholesterol will prevent or delay the onset of ischaemic heart disease, but if such measures are to have maximum effect treatment should probably be started as early as possible-that is, during the childhood years. It therefore becomes important to establish the earliest age at which the diagnosis can be made.
It has been suggested that the diagnosis may be made at birth, and a few isolated cases have been reported (Lewis et al., 1967; Wolff, 1967; Lees et al., 1969) of babies who had a high cord serum cholesterol concentration (greater than 100 mg/100 ml) and who were subsequently shown to have familial hypercholesterolaemia. More recently two systematic studies have been reported. Kwiterovitch et al. (1970) examined the cord blood of 15 infants in whom a parent was known to have familial hypercholesterolaemia. The serum cholesterol concentration and, in particular, the betalipoprotein cholesterol were considered to be increased in seven of these babies; 8 of the 15 children were followed-up and among these one false-positive and one false-negative diagnosis have been reported. Glueck et al. (1971) estimated the cord serum cholesterol concentrations in 1,800 consecutive live births; values greater than 100 mg/ 100 ml were found in 65 babies, and investigation of both parents of 26 of these infants showed that nine mothers and two fathers had increased cholesterol and betalipropotein levels. Examination of the mother only of a further 23 babies showed three of these mothers to have raised cholesterol and betalipoprotein.
Although the parents with raised cholesterol were all considered to have familial type II hyperlipoproteinaemia it is possible that in some of the mothers the diagnosis could not be firmly established because at the time the blood was taken the serum cholesterol concentration was still raised as a result of the recent pregnancy. Oliver and Boyd (1955) found that even at 20 weeks postpartum serum cholesterol was higher than the level found in the first trimester of pregnancy.
In the present investigation a prospective study of serum lipids was carried out in infants throughout the first year of life. Those babies whose serum cholesterol was 240 mg/100 ml or over at 1 year of age had a further sample taken, on this occasion in the fasting state, and a study was made on fasting blood obtained from their first-degree relatives. The limit of 240 mg/100 ml was chosen arbitrarily in the expectation that the serum cholesterol of any infant with familial hypercholesterolaemia would be above this level at 1 year of age.
Lipids were extracted from serum with ethanol/diethyl ether (3 : 1). For analyses on cord blood 0-25 ml of serum was used and for capillary samples 0-1 ml was usually extracted. Total cholesterol was estimated by a semi-automated method (Fosbrooke and Pringle, 1970) , and triglyceride by quantitative gas liquid chromatography (Fosbrooke and Tamir, 1968 Number of babies at each age is less than the total number examined; the remainder had been fed on more than one type of milk.
the difference was statistically significant at birth (P < 0-05) and at 1 week of age (P < 0001).
The relation between the type of milk fed and the serum cholesterol concentration is shown in Table II . At 1 week of age breast-fed babies had similar values to the infants fed'on a half-cream or full-cream cows' milk preparation, but by 6 weeks the breast-fed infants had significantly higher mean levels than those fed on a cows' milk preparation; babies fed on S-M-A had the lowest values. At 4 months the babies fed on S-M-A again had significantly lower levels than those fed on cows' milk.
Variation in the interval between blood collection and the last feed over a range of 0 to 8 hours did not have any demonstrable effect on the serum cholesterol concentration.
Comparison of the cholesterol concentration at birth and at 1 year in individual babies showed a weak positive correlation (r =:0-28, P < 0001). Of the 34 babies who had cord values of 100 mg/100 ml or over, 30 were re-examined at 1 year and Fig. 1 shows that their serum cholesterol levels at this age were widely distributed throughout the values for the whole group.
FAMILY STUDIES
Of 274 babies examined at 1 year 24 had serum cholesterol concentrations of 240 mg/100 ml or greater, and repeat observations with studies of the first-degree relatives were made in 23 (Fig. 2 ).
These observations were carried out on average seven weeks after the "one year" blood sample had been taken. In all infants the serum cholesterol in the repeat sample was lower than it had been at 1 year. The family studies showed that one infant (K.D.) had familial hypercholesterolaemia as had her mother and one of her two siblings; all these individuals had raised serum cholesterol, normal serum triglyceride, and the typical lipoprotein pattern on electrophoresis. The father, whose cholesterol concentration was 315 mg/100 ml, had serum triglyceride of 220 mg/100 ml and a marked prebetalipoprotein band on electrophoresis (type IV pattern).
Discussion
The present investigation shows that estimation of cord serum cholesterol concentration cannot be used as a screening test for familial hypercholesterolaemia. In the only patient in the study in whom the diagnosis was established this would have been missed if the "cut-off" value of 100 mg/100 ml for cord serum cholesterol suggested by Glueck et al. (1971) had been adopted; in this patient the cord value of 85 mg/100 ml was only slightly greater than the mean for the group as a whole (78 mg/100 ml). Of 30 children with cord serum cholesterol greater than 100 mg/ 100 ml only five had concentrations above 240 mg/100 ml at 1 year of age, and on re-examination values had fallen below this level in four; family studies in all five children were negative. Although the level of 240 mg/100 ml at 1 year of age had been chosen arbitrarily at the beginning of the study as an upper limit of "normality" subsequent analysis of our data has shown that this value falls well within 2 standard deviations above the mean for the whole group at this age.
The difficulty of makinga diagnosis of familial hypercholesterolaemia in individual patients on the basis of serum cholesterol levels alone is well recognized (Fredrickson, 1971 ) but we do not consider that the diagnosis could be made with levels below 240 mg/100 ml. We also think it unlikely that any child with familial hypercholesterolaemia would have levels below 240 mg/100 ml at 1 year that would rise substantially later in childhood. In our experienceof childrenwith familial hypercholesterolaemia serum cholesterol concentrations have remained remarkably constant throughout childhood unless treatment has been instituted. Likewise in normal children longitudinal studies have shown levels to be fairly constant up to puberty (Lee, 1967; Mulligan et al., 1969) .
During the first year of life the clinical significance of serum cholesterol concentrations in individual infants is difficult to interpret. Fig. 3 gives the values of serum cholesterol during this period in two infants and shows that a raised level in the early months cannot be taken as evidence of familial hypercholesterolaemia. Both children had values greater than 2 standard deviations above the mean for the group at 6 weeks, 4 months, and 8 months; at 1 year the level in one child (S.G.) had fallen to within the normal range and family studies showed no lipoprotein abnormalities, while in the other child (K.D.) levels remained high and the diagnosis of familial hypercholesterolaemia was established by family studies. One reason for , Oxford, 1972.) the high serum cholesterol concentration in S.G. during the early months of life may have been the type of milk fed. This infant was breast-fed up to 8 months, and our observations on the influence of the type of milk fed are in agreement with those of others (Goalwin and Pomerannge, 1962; Hansen et al., 1964) in showing that infants receiving breast milk tend to have the highest serum cholesterol levels, whereas those fed on milks containing vegetable oils with a high proportion of polyunsaturated fatty acids have the lowest levels. It has also been shown that once weaning has been established, and more dairy and meat products have been introduced into the diet, the low cholesterol levels of babies previously fed milks rich in polyunsaturated fatty acids will rise (Goalwin and Pomerannge, 1962) . All the babies in our study were taking cows' milk and a mixed diet by the time the final blood sample was obtained.
The apparent reduction in serum cholesterol which we have observed between estimations at about 1 year (mean age 51 weeks) and those obtained some seven weeks later (mean age 58 weeks) is of surprising magnitude. The mean cholesterol concentration at an average age of 51 weeks in 22 infants was 257 mg/100 ml, whereas for the same infants at an average age of 58 weeks it was 214 mg/100 ml; in every child the second value was lower. We do not consider that the overnight fast before obtaining the second sample could account for the change. Some reduction is to be expected when a "top" segment of a population (in this case infants with serum cholesterol greater than 240 mg/100 ml) is subjected to repeat analysis because values will then trend towards the mean as a result of both biological and analytical variation.
We are grateful to the parents for their co-operation, and to the staff of the Departments of Obstetrics and of Child Health at the Hamnnersmith Hospital, and the many general practitioners and health visitors who gave help and encouragement and provided facilities for our study. Gordon, 1965) .
In patients with normal lung function nitrazepam does not cause respiratory depression even when the normal therapeutic dosage is exceeded (Matthew et al., 1969) . However, three patients with respiratory failure were noted to develop carbon dioxide narcosis after taking nitrazepam as night sedation (Clark et al., 1971) . We have studied the effect of a therapeutic dose of nitrazepam (10 mg) in patients with chronic obstructive bronchitis and hypercapnia in a double-blind controlled crossover trial. diagnosis at this time was chronic obstructive bronchitis and ventilatory failure (Campbell, 1965; Palmer and Diament, 1970 
Results
The mean results of spirometry and arterial blood gas tensions in the six patients before admission to the trial are shown in Table I . Severe airways obstruction and a restrictive ventilatory defect were present. Hypoxaemia and hypercapnia were severe and the mean pH was within the normal range so that these patients had ventilatory failure with a compensated respiratory acidosis.
The mean falls in the dynamic lung volumes and blood gas tensions at intervals of 30 minutes for up to two hours after the drug compared with placebo are shown in Table II . The FEV1 and FVC fell significantly (P <0 01) compared with placebo and there was a fall in Pao, and a tendency for the Paco, to rise compared with placebo. 
